The main aim of the present paper is to study the robustness of the developed sequential probability ratio test (SPRT) for testing the hypothesis about scale parameter of gamma distribution with known shape parameter and exponential distribution with location parameter. The robustness of the SPRT for scale parameter of gamma distribution is studied when the shape parameter has undergone a change. The similar study is conducted for the scale parameter of exponential distribution when the location parameter has undergone a change. The expressions for operating characteristic and average sample number functions are derived. It is found in both the cases that the SPRT is robust only when there is a slight variation in the shape and location parameter in the respective distributions.
Introduction
The robustness of sequential probability ratio test (SPRT) has been studied by several authors for various probability distributions when the distribution under consideration has undergone a change. Barlow and Proschan [1] , Harter and Moore [2] , Montagne and Singpurwalla [3] , and others have studied this problem for various probability models.
In this paper, the problem of testing simple hypothesis against simple alternatives for scale parameter of the gamma distribution assuming shape parameter to be known is considered. The gamma distribution plays important role in many areas of the Statistics including areas of life testing and reliability. It is used to make realistic adjustment to exponential distribution in life-testing situations. The fact that a sum of independent exponentially distributed random variables has a gamma distribution, leads to the appearance of gamma distribution in the theory of random counters and other topics associated with precipitation processes.
In Section 2, we state the problem and develop SPRT for testing of hypothesis giving expressions for Operating Characteristic (OC) and Average Sample Number (ASN) functions. In Section 3, robustness of the developed SPRT with respect to OC functions when the distribution considered here has undergone a change in the shape parameter, has been studied. In Section 4 we have studied the robustness of SPRT for the scale parameter of exponential distribution with respect to OC function when the location parameter has undergone a change.
Materials and Methods
The set-up of the problem and SPRT Let X 1 , X 2 , ….. be a sequence of random variables from a gamma distribution with scale parameter θ (> 0) and shape parameter λ (> 0), whose density function is given by
where it is assumed that λ is known. Suppose we want to test the null hypothesis H 0 : θ = θ 0 against the alternative H 1 : θ = θ 1 (> θ 0 ). For this problem following SPRT is developed. 
Where h(θ) is the non-zero solution of
From (1) and (2), since
we get from (4) that
The Average Sample Number (ASN) function is given by
The maximum value of ASN occurs in the neighbourhood of     , say where   is the solution of
and this value is given by 2 ln .ln ( ) ( )
It is easy to see that
and 
for different values of α, β and ratios of and ratios of θ 0 and θ 1 .
Results and Discussions

Robustness of the SPRT for Scale Parameter of Gamma Distribution
Let us suppose that there is misspecification for the shape parameter λ in the probability distribution. Then the pdf (1) ( ; , ) ; , * 1 ( ; , )
For different values of θ, h(θ) is evaluated and the OC function is obtained. The robustness of SPRT with respect to ASN function can be studied by replacing the denominator of (7) by
We consider the cases *    and *    to study the robustness of the SPRT. In Table 2 
Robustness of SPRT for Exponential Distribution
The random variable X is said to follow exponential distribution with location parameter  and scale parameter  Table 1 . ASN values of SPRT for scale parameter of gamma distribution. λ = 5, α = 0.01, β = 0.01 λ = 5, α = 0.05, β = 0.05 if its probability density function is given by
where it is assumed that  is known. Given a sequence of observations X 1 , X 2 , …, from (13), we wish to test the null hypothesis H 0 :  =  0 against the alternative H 1 :  =  1 (>  0 ). We propose the following SPRT.
We choose two numbers A and B such that 0 < B < 1 
 
Where h() is the solution of
Here,
and hence we obtain
Let is suppose that the location parameter  has undergone a change and the pdf ( ; , ) ; *; 1 ( ; , ) Table 2 .
